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Question #: 21 

ID: 52705 THE NEXT TWO QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 

cect 

fag aussion JV is a 62-year-old male who has been admitted to the cardiology ward of the hospital. He has been 

(Games complaining of symptoms of dyspnea, orthopnea, and a bothersome cough. He also feels fatigue 
throughout the majority of the day and has very low exercise tolerance. He has been diagnosed with 
heart failure with preserved ejection fraction (HFpEF) and the cardiologist is considering initiating 
him on spironolactone. JV's current medications include ramipril 5 mg daily and rosuvastatin 40 mg 


daily. The results of JV's most recent examinations are as follows: 
* Weight = 95 kg 
* Height = 165 cm 
* Left ventricular ejection fraction = 55% 
* Blood pressure = 155/92 mmHg (taken with automated office blood pressure machine) 
* Heart rate = 75 bpm 
* eGFR = 59 mL/min 


Parameter Value (Normal) 


Serum creatinine 155 pmol/L (females: 22-75 pmol/L, males: 49-93 mol/L) 
Low-density lipoprotein (LD) 3.4 mmol/L (<2.6 mmollL) 

High-density lipoprotein (HDL) 0.8 mmol/L (females: >1.3 mmol/L, males: >1.0 mmol/L) 
Triglycerides 4.8 mmol/L (<1.7 mmol/L) 


Serum potassium 5.2 mmol/L (3.5 - 5.1 mmol/L) 


Which of the following options is the most appropriate suggestion to make for JV regarding the initiation of 
spironolactone? 


Select one: 
Spironolactone is {v ae 
contraindiA Ese Rose Wang (ID:113212) this answer is correct. Mineralocorticoid 
his potassium levels are receptor antagonists (MRA) should not be used in patients with 
too high baseline serum potassium >5 mmol/L or an eGER less than or equal 


to 30 mL/min. 


Spironolactone is contraindicated because his creatinine clearance is too low % 
Spironolactone is contraindicated because his heart rate is >70 bpm X 


Spironolactone is contraindicated in patients with heart failure with preserved ejection fraction  ¥ 
(HFpEF) 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart Failure 


LEARNING OBJECTIVE: 


Identify contraindications for medications commonly used for the treatment of heart failure. 


BACKGROUND: 


Mineralocorticoid receptor antagonists (MRA) have been shown to reduce mortality and hospitalizations in 
patients with heart failure with reduced ejection fraction (HFrEF). The role of MRAs in heart failure with 
preserved ejection fraction (HFpEF) is less clear, but may be beneficial for their antihypertensive effects. The 
main focus of HFpEF treatment is on controlling risk factors, such as hypertension and diabetes. 


MRAs, also referred to as potassium-sparing diuretics, include spironolactone and eplerenone, MRAs are 
contraindicated in patients with a baseline serum potassium >5 mmol/L or an eGFR of 30 mL/min or less. 
Common side effects of MRAs include hyperkalemia, dehydration, dizziness, diarrhea, and nausea. A unique 
side effect of spironolactone is gynecomastia, which is very rare (<1%) with the more selective MRA, 


SSP seed ee en 
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ee 
increasing the dose of an MRA. This should be repeated every 1 to 3 months once on a stable dose. There is 
a greater risk of hyperkalemia in patients with renal dysfunction, diabetes mellitus, and those receiving 
angiotensin-converting enzyme inhibitors (ACEls) or angiotensin II receptor blockers (ARBs) or potassium 
supplements, Concomitant use of other antihypertensives, such as diuretics, may enhance the hypotensive 
effect of MRAs and non-steroidal anti-inflammatory drugs (NSAIDs) reduce their hypotensive effect 


RATIONALE: 
Correct Answer: 
* Spironolactone is contraindicated because his potassium levels are too high - Mineralocorticoid 


receptor antagonists (MRA) should not be used in patients with baseline serum potassium >5 mmol/L 
or an eGFR less than or equal to 30 mL/min. 


Incorrect Answers: 


e Spironolactone is contraindicated because his creatinine clearance is too low - JV's creatinine 
clearance is >30 mL/min, therefore this is not the reason spironolactone is contraindicated. 


Spironolactone is contraindicated because his heart rate is >70 bpm - A heart rate >70 bpm is not 
a contraindication for spironolactone use. 


Spironolactone is contraindicated in patients with heart failure with preserved ejection fraction 
(HFpEF) - Although mineralocorticoid receptor antagonists (MRA) do not reduce cardiovascular 
mortality in patients with heart failure with preserved ejection fraction (HFpEF), they are not 
contraindicated in this patient population and may be used for their antihypertensive effects. 


TAKEAWAY/KEY POINTS: 


Mineralocorticoid receptor antagonists (MRA) should not be used in patients with baseline serum potassium 
>5 mmol/L or an eGFR less than or equal to 30 mL/min. 


REFERENCE: 
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The correct answer is: Spironolactone is contraindicated because his potassium levels are too high 


JV's cardiologist would like to initiate a diuretic to manage moderate-severe fluid retention. 


Which of the following is most appropriate to recommend for JV? 


Select one: 
Eplerenone * 
Metolazone %8 
Hydrochlorothiazide * 


Furosemide w 
Rose Wang (ID: 113212) this answer is correct. Loop diuretics like furosemide will 


provide a more potent diuretic effect than thiazide or potassium-sparing diuretics. 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart Failure 


LEARNING OBJECTIVE: 
Understand roles and characteristics of different classes of diuretics. 


BACKGROUND: 


Loop and thiazide diuretics are not associated with mortality benefits, but are used to manage signs and 
symptoms of fluid retention in patients with heart failure. Loop diuretics include furosemide, bumetanide, 
and ethacrynic acid. Examples of thiazide diuretics include hydrochlorothiazide, metolazone, and 
chlorthalidone. Loop diuretics inhibit the sodium-potassium-chloride co-transporter in the loop of Henle 
which results in reduced absorption of sodium, water, and chloride. Thiazide diuretics inhibit the sodium- 
chloride co-transporter in the distal convoluted tubule, which also reduces sodium, water, and chloride 
reabsorption. Loop diuretics have a quicker onset of action, shorter duration of action, and more potent 
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effect on volume status than thiazide diuretics. Furosemide is typically used first-line to manage fluid- 
retention in patients with heart failure, while thiazide diuretics may be considered as add-on therapy to loop 
diuretics if necessary or in patients with milder fluid retention. Bumetanide has increased and more 
predictable bioavailability compared to furosemide (1 mg bumetanide is equal to 40 mg of furosemide), but 
cost is higher. Ethacrynic acid can be considered as an alternative to furosemide in patients with sulfonamide 
allergies. 


Adverse effects of loop and thiazide diuretics include hypotension and electrolyte disturbances (e.g. 
hypokalemia, hyponatremia, hypomagnesemia), Electrolyte disturbances caused by diuretics can increase the 
risk of digoxin toxicity for patients on digoxin. Diuretics may cause hyperuricemia which can precipitate gout 
attacks in patients with gout. Ototoxicity is a possible side effect of loop diuretics, especially at high doses or 
with ethacrynic acid. Finally, diuretics should be administered early in the day to prevent nighttime diuresis. 


Mineralocorticoid receptor antagonists (MRA) are potassium sparing-diuretics and include spironolactone 
and eplerenone. MRAs inhibit aldosterone activity. Elevated aldosterone levels play a role in heart failure 
pathophysiology by contributing to sodium and water retention as well as cardiac remodelling. MRAs have 
been shown to reduce mortality and hospitalizations in patients with heart failure with reduced ejection 
fraction (HFrEF), while the benefits of MRAs in patients with heart failure with preserved ejection fraction 
(HFpEF) are less clear. MRAs are contraindicated in patients with a baseline serum potassium >5 mmol/L or 
an eGFR of 30 mL/min or less. 


RATIONALE: 
Correct Answer: 


* Furosemide - Loop diuretics like furosemide will provide a more potent diuretic effect than thiazide or 
potassium-sparing diuretics. 


Incorrect Answers: 


Eplerenone - JV's potassium level is too high to initiate a mineralocorticoid-receptor antagonist 
(MRA). 


Metolazone - Thiazide diuretics can be used for mild fluid retention or in addition to loop diuretics in 
patients with heart failure. JV requires more potent diuresis. 


Hydrochlorothiazide - Thiazide diuretics can be used for mild fluid retention or in addition to loop 
diuretics in patients with heart failure. JV requires more potent diuresis. 


TAKEAWAY/KEY POINTS: 


Loop diuretics are typically preferred to thiazide diuretics to manage fluid retention in heart failure since they 
provide a more potent diuretic effect. 


REFERENCE: 
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[5] Vizzardi E, Regazzoni V, Caretta G, et al. Mineralocorticoid receptor antagonist in heart failure: Past, 
present and future perspectives. Int J Cardiol Heart Vessel. 2014;3:6-14. Published 2014 Mar 19. 
doi:10.1016/.ijchv.2014.03.005 


The correct answer is: Furosemide 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


KLis a 72-year-old female at your outpatient clinic who was diagnosed with heart failure with reduced 
ejection fraction (HFrEF) 1 month ago. KL's other medical conditions include atrial fibrillation and 

i valsartan 49 mg/51 mg BID, bisoprolol 5 
, spironolactone 25 mg once daily, and empagliflozin 10 mg once daily. Her other 
medications include apixaban 5 mg BID and rosuvastatin 20 mg daily. Despite treatment with 
standard quadruple therapy, KL is still experiencing symptoms, She has significant peripheral edema 
and her cardiologist would like to initiate a diuretic. A few years ago, she was prescribed 
sulfamethoxazole/trimethoprim for a urinary tract infection, and after taking her first dose, she 
developed a severe anaphylactic reaction. KL also has an allergy to peanuts which causes hives. Her 
cardiologist would like your assistance in selecting a diuretic. 


Which of the following would be the safest choice for KL? 


Select one: 
Furosemide % 
Bumetanide % 


Ethacrynic v 
a ta Rose Wang (ID:113212) this answer is correct. Ethacrynic acid is the safest option for 
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patients wun auergies 1 suyonamue-aerivea meaicavions since u aves noi conan a 
sulfonamide moiety. 


Hydrochlorothiazide % 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Understand which diuretics are safe to use in patients with a sulfonamide allergy. 


BACKGROUND: 


Loop, thiazide, and thiazide-like diuretics are not associated with mortality benefits, but are used to manage 
the signs and symptoms of fluid retention in patients with heart failure. Loop diuretics include furosemide, 
bumetanide, and ethacrynic acid. Examples of thiazide and thiazide-like diuretics include 
hydrochlorothiazide, metolazone, and chlorthalidone. 


Ethacrynic acid can be considered for patients with allergies to sulfonamide-derived medications since it 
does not contain a sulfonamide moiety. All other diuretics discussed above (e.g. furosemide, bumetanide, 
hydrochlorothiazide, chlorthalidone, metolazone) contain sulfonamide moieties and cross-reactivity is 
possible in patients with allergies to other sulfonamide-derived medications (e.g. sulfamethoxazole). 


RATIONALE: 
Correct Answer: 


* Ethacrynic acid - Ethacrynic acid is the safest option for patients with allergies to sulfonamide- 
derived medications since it does not contain a sulfonamide moiety. 


Incorrect Answers: 


* Furosemide - Furosemide contains a sulfonamide moiety. Therefore, cross-reactivity is possible in 
patients with allergies to other sulfonamide-derived medications. 


+ Bumetanide - Bumetanide contains a sulfonamide moiety. Therefore, cross-reactivity is possible in 
patients with allergies to other sulfonamide-derived medications. 


e Hydrochlorothiazide - Hydrochlorothiazide contains a sulfonamide moiety. Therefore, cross-reactivity 
is possible in patients with allergies to other sulfonamide-derived medications. 


TAKEAWAY/KEY POINTS: 


Ethacrynic acid is the safest option for patients with allergies to sulfonamide-derived medications since it 
does not contain a sulfonamide moiety. 


REFERENCE: 
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Pharmacists Association. https://myrxtx.ca. 

[2] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/j.cjca.2021.01.017. 

[B] Ponka D. Approach to managing patients with sulfa allergy: use of antibiotic and nonantibiotic 
sulfonamides. Can Fam Physician. 2006;52(11):1434-1438. 

[4] Giles A, Foushee J, Lantz E, Gumina G. Sulfonamide Allergies. Pharmacy (Basel). 2019;7(3):132. Published 
2019 Sep 11. doi:10.3390/pharmacy7030132 


The correct answer is: Ethacrynic acid 


Three months later, KL has been titrated to target doses of sacubitril/valsartan, bisoprolol, 

lactone, and empagliflozin. Ethacrynic acid 50 mg BID was also added to her regimen, but she 
is still experiencing symptoms of heart failure with reduced ejection fraction (HFrEF). Her cardiologist 
is looking to add a medication that may also help with rate control for her atrial fibrillation. 


Which of the following medications would be most appropriate to recommend for KL? 


Select one: 
Flecainide * 
Metolazone * 
Digoxin v 
Rose Wang (1D:113212) this answer is correct, Digoxin may be considered in patients 
with HFrEF requiring additional symptom control despite optimization of standard 


therapies. Digoxin may also be considered in patients with concurrent HFEF and atrial 
fibrillation who require additional therapy for rate control. 


Isosorbide dinitrate % 
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(correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart Failure 


LEARNING OBJECTIVE: 
Understand the role of digoxin in the treatment of heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with HFrEF consists of treatment with an angiotensin receptor/neprilysin 
inhibitor (ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co- 
transporter-2 (SGLT2) inhibitor. These agents have all demonstrated the ability to reduce mortality and 
hospitalizations in patients with HFrEF. 

Loop, thiazide, and thiazide-like diuretics are not associated with mortality benefits, but are used to manage 
signs and symptoms of fluid retention in patients with heart failure. Loop diuretics include furosemide, 
bumetanide, and ethacrynic acid. Ethacrynic acid can be considered for patients with allergies to 
sulfonamide-derived medications since it does not contain a sulfonamide moiety. 

Digoxin may be considered in patients with HFrEF requiring additional symptom control despite optimization 
of standard therapies, It may also be considered in patients with concurrent HFrEF and atrial fibrillation who 
require additional therapy for rate control. Digoxin remains a second-line therapy for heart failure due to its 
lack of mortality benefits. It has been shown to reduce symptoms and rates of hospitalizations only. 


RATIONALE: 
Correct Answer: 


* Digoxin - Digoxin may be considered in patients with HFrEF requiring additional symptom control 
despite optimization of standard therapies. Digoxin may also be considered in patients with 
concurrent HFrEF and atrial fibrillation who require additional therapy for rate control. 


Incorrect Answers: 
e Flecainide - Flecainide is not indicated for management of heart failure or rate control. 


e Metolazone - Metolazone should be avoided since KL has an allergy to sulfamethoxazole. Also, 
metolazone is not beneficial for rate control. 


e Isosorbide dinitrate - When used for the management of heart failure, isosorbide dinitrate is used in 
combination with hydralazine. Additionally, isosorbide dinitrate is not helpful for rate control. 


TAKEAWAY/KEY POINTS: 


Digoxin may be considered in patients with HFrEF requiring additional symptom control despite optimization 
of standard therapies. Digoxin may also be considered in patients with concurrent HFrEF and atrial fibrillation 
who require additional therapy for rate control. 


REFERENCE: 


[1] McDonald M, Virani S, Chan M, et al. CCS/CHFS Heart Failure Guidelines update: Defining a new 
pharmacologic standard of care for heart failure with reduced ejection fraction. Canadian Journal of 
Cardiology. 2021;37(4):531-546. doi:10.1016/j.cjca.2021.01.017 

[2] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


The correct answer is: 


All of the following are appropriate non-pharmacological strategies to suggest for heart failure EXCEPT: 


Select one: 
Consume less than 2:3 grams of sodium per day * 
Patients taking diuretics should monitor their weight daily % 
Consume no more than 2 litres of fluid per day X 


Consume no more than v 
3.5 g of potassium per 
day 


Rose Wang (ID: 113212) this answer is correct. There is no specific 
daily recommended potassium intake for patients with heart failure. 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Identify non-pharmacological treatment options for patients with heart failure. 


BACKGROUND: 


Question #: 26 
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In addition to pharmacologic treatments, implementation of non-pharmacologic measures can also reduce 
the risk of heart failure symptoms and complications. Management of comorbid conditions that are tisk 
factors for heart failure should be optimized and risk factors for heart failure exacerbations should be 
avoided. Examples of these conditions include obesity, coronary artery disease, dyslipidemia, diabetes, and 
arrhythmias. Examples of exacerbating risk factors include non-steroidal anti-inflammatory drug (NSAID) use, 
smoking, or heavy alcohol use. 


Per Canada's most recent alcohol consumption guidelines, any amount of alcohol consumption is considered 
harmful, therefore alcohol should ideally be avoided completely in patients with heart failure, especially in 
those with alcoholic cardiomyopathy. Dietary sodium consumption should be restricted to less than 2-3 
g/day. Daily fluid consumption should also be restricted to less than 2 L per day in patients who have fluid 
retention that has not been well controlled with diuretics, Patients with heart failure and fluid retention 
should check and record their weight daily in the morning to assess for changes in volume status. 
Additionally, regular, moderate-intensity exercise is highly recommended in all patients with stable heart 
failure to improve exercise capacity, symptoms, quality of life, and to reduce hospitalizations. 

Furthermore, the annual influenza vaccine, vaccination against COVID-19, and the pneumococcal vaccine are 
recommended for all patients with heart failure to reduce the risk of acute exacerbations. 


RATIONALE: 
Correct Answer: 


* Consume no more than 3.5 g of potassium per day - There is no specific daily recommended 
potassium intake for patients with heart failure. 


Incorrect Answers: 


* Consume less than 2-3 grams of sodium per day - Patients with heart failure should restrict their 
sodium consumption to less than 2-3 grams per day. 


* Patients taking diuretics should monitor their weight daily - Patients with heart failure and fluid 
retention should monitor their weight daily to assess for changes in volume status. 


* Consume no more than 2 litres of fluid per day - Patients with heart failure and fluid retention that 
is not easily controlled with diuretics should restrict their fluid intake to less than 2 litres per day. 


TAKEAWAY/KEY POINTS: 


Patients with heart failure should restrict their alcohol intake to no more than 1 drink per day, their sodium 
intake to less than 2-3 grams per day, and their fluid intake to less than 2 litres per day. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] Paradis, C., Butt, P, Shield, K., Poole, N., Wells, S., Naimi, T., Sherk, A., & the Low-Risk Alcohol Drinking 
Guidelines Scientific Expert Panels. (2023). Canada's Guidance on Alcohol and Health: Final Report. Ottawa, 
Ont.: Canadian Centre on Substance Use and Addiction. 


The correct answer is: Consume no more than 3.5 g of potassium per day 


Which of the following antihyperglycemics is NOT recommended in patients with or at risk for heart failure 
who also have type 2 diabetes? 


Select one: 
Metformin X 
Empagliflozin % 
Liraglutide * 
Saxagliptin w 
a Rose Wang (ID:113212) this answer is correct. Saxagliptin use is not recommended in 


patients with heart failure and diabetes due to an increase in heart failure-associated 
hospitalizations seen in clinical trials. 


Marks for this submission: 1.00/1.00. 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Identify medications that should be avoided in patients with or at risk for heart failure. 


BACKGROUND: 


Saxagliptin use has been associated with an increased risk of hospitalization due to heart failure. Alogliptin 
was associated with a non-statistically significant increase in heart failure-associated hospitalizations. Based 
on this information, Diabetes Canada guidelines do not recommend the use of saxagliptin in patients with 
heart failure. Other dipeptidyl peptidase-4 (DPP4) inhibitors like alopgliptin and linagliptin should be used 
with caution in patients with heart failure. 
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RATIONALE: 
Correct Answer: 


e Saxagliptin - Saxagliptin use is not recommended in patients with heart failure and diabetes due to 
an increase in heart failure-associated hospitalizations seen in clinical trials. 


Incorrect Answers: 


e Metformin - Metformin use in patients with diabetes and heart failure does not increase the risk of 
lactic acidosis. 


+ Empagliflozin - Empagliflozin can be considered for diabetic or non-diabetic patients with or at risk 
of heart failure. 


e Liraglutide - Liraglutide can be considered for diabetic or non-diabetic patients with or at risk of heart 
failure. 


TAKEAWAY/KEY POINTS: 


Some DPP4 inhibitors have been associated with an increased risk of heart failure-associated hospitalizations 
and thus are best avoided in patients with heart failure. 


REFERENCE: 


[1] De Denus S, White M. Heart failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] Colucci WS. Secondary pharmacologic therapy in heart failure with reduced ejection fraction (HFrEF) in 
adults. In: Gottlieb SS, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 


[3] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed. 
UpToDate. Waltham, MA.: UpToDate; 2019. 


[4] Parker RB, Nappi JM, Cavallari LH. Chronic Heart Failure. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 


[5] Ezekowitz, J.A, O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


[6] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/j.cjca.2021.01.017. 


The correct answer is: Saxagliptin 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


AB is a 65-year-old male presenting to your family health team. AB was diagnosed with heart failure 
with reduced ejection fraction (HFrEF) 6 months ago and his current medications are: 


cing hypotension, his most recent serum potassium is 4.2 mmol/L (normal: 3.5 - 5.1 mmol/L), 
and his creatinine clearance is 80 mL/min. His left ventricular ejection fraction (LVEF) is 30% and he 
has no sinus rhythm abnormalities. His blood pressure and heart rate at the clinic today were an 
average of 130/82 mmHg and 80 bpm, respectively. AB reports still experiencing symptoms such as 
fatigue and dyspnea during his daily activities, but not at rest. AB's physician would like your 
guidance on which of the following medications is most appropriate to add to AB's regimen to 
manage these symptoms. 


Which of the following is most appropriate to recommend for AB? 


Select one: 
Diltiazem % 
Dronedarone % 


Spironolactone 


Ivabradine v 
Rose Wang (ID:113212) this answer is correct. 
Ivabradine can be considered for patients with a resting heart rate >70 bpm, normal 
sinus rhythm, and inadequately controlled heart failure symptoms despite optimized 
standard therapies. 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
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Understand the role of ivabradine in the management of heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with heart failure with reduced ejection fraction (HFrEF) consists of 
treatment with an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. These agents have all 
demonstrated the ability to reduce mortality and hospitalizations in patients with HFrEF. Additional HFrEF 
therapies may include ivabradine, diuretics, digoxin and hydralazine/isosorbide dinitrate. 


Ivabradine is a second-line therapy for HFrEF considered for patients with ongoing symptoms despite 
optimization of standard therapies, resting heart rate >70 bpm, and normal sinus rhythm. Ivabradine can also 
be considered for patients who are unable to tolerate beta-blockers. Ivabradine lowers heart rate without 
lowering blood pressure through inhibition of the Ip current in the sinus node. Ivabradine demonstrated 
reductions in cardiovascular death and hospitalizations in the SHIFT trial (most benefit was from reduction in 
hospitalizations). Side effects of ivabradine include bradycardia, atrial fibrillation, and visual effects, such as 
blurred vision and phosphenes (rings or spots of light). The onset of phosphenes is usually within the first 2 
months of ivabradine use, and it typically resolves once the drug is discontinued 


RATIONALE: 
Correct Answer: 
* Ivabradine - Ivabradine can be considered for patients with a resting heart rate >70 bpm, normal 


sinus rhythm, and inadequately controlled heart failure symptoms despite optimized standard 
therapies. 


Incorrect Answers: 


em - Non-dihydropyridine calcium channel blockers are not indicated for the management of 
HFrEF. 


© Dronedarone - Dronedarone is not indicated for the management of HFrEF. 


* Spironolactone - AB is already taking a mineralocorticoid receptor antagonist (MRA). 


TAKEAWAY/KEY POINTS: 


Ivabradine can be considered for patients with a resting heart rate >70 bpm, normal sinus rhythm, and 
inadequately controlled heart failure symptoms despite optimized standard therapies. 


REFERENCE: 
[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https//myrxtx.ca. 


[2] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/).cjca.2021.01.017. 


The correct answer is: lvabradine 


During this visi 
will not be travel 
heart failure at thi: 


also review AB's vaccination record. He expresses he has a slight fear of needles, 
n the near future, and is only open to receiving vaccines that are beneficial for 
me. 


All of the following vaccines should be routinely recommended for patients with heart failure with reduced 
ejection fraction (HFrEF) EXCEPT: 


Select one: 


Pneumococcal% 


Typhoid Y 
Rose Wang (ID:113212) this answer is correct. Heart failure alone is not an indication 
for typhoid vaccination. 

Influenza % 

COVID-19 * 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand which vaccinations should be routinely recommended to patients with heart failure. 


BACKGROUND: 


Pneumococaal, influenza, and COVID-19 vaccinations are recommended for all patients with heart failure. 
This is because patients with heart failure are at an increased risk of complications from each of these 


Question #: 29 


Ip 54816 
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Flag question 
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diseases, Unless the patient ıs travelling to an endemic area, typnoid vaccination 1s not routinely 
recommended for patients with heart failure. 


RATIONALE: 
Correct Answer: 


e Typhoid - Heart failure alone is not an indication for typhoid vaccination. 


Incorrect Answers: 
e Pneumococcal - Pneumococcal vaccination is recommended for all patients with heart failure. 
Influenza - influenza vaccination is recommended for all patients with heart failure. 


* COVID-19 - COVID-19 vaccination is recommended for all patients with heart failure. 


TAKEAWAY/KEY POINTS: 
Pneumococcal, influenza, and COVID-19 vaccinations are recommended for all patients with heart failure. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] McDonald M, et al. 2021 CCS/CHES Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
httos://doi.org/10.1016/j.<jca.2021.01.017. 


[B] Ezekowitz, J.A., O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


The correct answer is: Typhoid 


Which of the following statements regarding medications used for the management of heart failure is 
FALSE? 


Select one: 


Dry cough is. a common adverse effect of perindopril % 


If switchingfrom) sw 
ea taints Rose Wang (ID: 113212) this answer is correct, A 36-hour washout period 
T EEA is required when switching from an angiotensin-converting enzyme 
36 Nour washout inhibitor (ACEI) to an angiotensin receptor/neprilysin inhibitor (ARNI), it 
pena Secured is not required when switching from an angiotensin I receptor 

blocker (ARB) to an ARNI. 
A patient who has experienced angioedema while on lisinopril should not be switched to x 


sacubitril/valsartan 
Spironolactone should be avoided in patients with eGFR <30 mL/min/1.73m2 * 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand characteristics of pharmacologic treatment options for patients with heart failure with reduced 
ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with heart failure with reduced ejection fraction (HFrEF) consists of 
treatment with an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. These agents have all 
demonstrated the ability to reduce mortality and hospitalizations in patients with HFrEF. While ARNI therapy 
is preferred, an angiotensin-converting enzyme inhibitor (ACEI) (or an angiotensin II receptor blocker (ARB) if 
ACEI intolerant) may also be acceptable to use in place of an ARNI. Additional HFrEF therapies may include 
ivabradine, diuretics, digoxin and hydralazine/isosorbide dinitrate. 


When switching patients from an ACEI to an ARNI, a washout period of 36 hours is required to reduce the 
risk of angioedema. This washout period is not required if switching from an ARB to an ARNI. ARNI therapy is 
contraindicated in patients who have experienced angioedema in the past. 


Dry cough is a common adverse effect of ACEIs. Switching to an ARB is an option for patients unable to 
tolerate ACEls due to the development of a persistent dry cough. 


RATIONALE: 


Correct Answer: 


+ If switching from candesartan to sacubitril/valsartan a 36-hour washout period is required - A 
36-hour washout period is required when switching from an angiotensin-converting enzyme inhibitor 


Question #: 30 
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(ACEI) to an angiotensin receptor/neprilysin inhibitor (ARNI), it is not required when switching trom 
an angiotensin Il receptor blocker (ARB) to an ARNI. 


Incorrect Answers: 


+ Dry cough is a common adverse effect of perindopril - Dry cough is a common adverse effect of 
angiotensin-converting enzyme inhibitors (ACEIs). 


A patient who has experienced angioedema while on lisinopril should not be switched to 
sacubitril/valsartan - Sacubitril/valsartan is contraindicated in patients with a history of angioedema 
secondary to angiotensin-converting enzyme inhibitor (ACEI) or angiotensin Il receptor blocker (ARB) 
use. 


Spironolactone should be avoided in patients with eGFR <30 mL/min/1.73m? - Mineralocorticoid 
receptor antagonists (MRAs) are contraindicated in patients with eGFR <30 mL/min/1.73m2. 


TAKEAWAY/KEY POINTS: 

When switching patients from an ACEI to an ARNI, a washout period of 36 hours is required to reduce the 
risk of angioedema, This washout period is not required if switching from an ARB to an ARNI. 
REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https//myrxtxca 


[2] Ezekowitz, J.A, O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


[B] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/j.<jca.2021.01.017. 


[4] Pfizer Canada ULC. Aldactone. https//pdf hres.ca/dpd_pm/00068609.PDF 


[5] Novartis Pharmaceuticals Canada Inc. ENTRESTO. https://www.novartis.com/ca- 
en/sites/novartis_ca/files/entresto scrip e.pdf 


The correct answer is: If switching from candesartan to sacubitril/valsartan a 36-hour washout period is 
required 


CRis a 64-year-old African-American male who is a patient at your family health team clini 
diagnosed with New York Heart Ass 
fraction (HFrEF) by his physician and 


. He was 
tion (NYHA) class III heart failure with reduced ejection 

jated on sacubitril/valsartan, bisoprolol, spironolactone, and 
empagliflozin. Six months later, CR remains symptomatic despite being on optimal doses of all 
medications. His vital signs from today's appointment are a heart rate of 65 bpm and average blood 
pressure of 135/85 mmHg. His physician would like to alter his medication regimen and asks if you 
have any recommendations. 


Which of the following options would be the most appropriate change to make to CR's HFEF regimen? 


Select one: 


Add furosemide % 
Switch sacubitril/valsartan to ramipril * 


Add {v 

hydralazine Rose Wang (ID:113212) this answer is correct, The combination of hydralazine and 
and isosorbide dinitrate (H-ISDN) is recommended to be added to standard quadruple 
isosorpide therapy in African-American patients with HFrEF and advanced symptoms (NYHA 
dinitrate IIV). 


Add ivabradine * 


Marks for this submission: 1.00/1.00. 


TOPIC: Heart Failure 


LEARNING OBJECTIVE: 


Understand the role of hydralazine and isosorbide dinitrate (H-ISDN) therapy in patients with heart failure 
with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Standard quadruple therapy for HFrEF consists of treatment with an angiotensin receptor/neprilysin inhibitor 
(ARN), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter- 
2 (SGLT2) inhibitor. These agents have all demonstrated the ability to reduce mortality and hospitalizations in 
patients with HFrEF. 


In addition to standard therapy, the combination of hydralazine and isosorbide dinitrate (H-ISDN) is 
recommended for black patients with HFrEF and advanced symptoms (NYHA III-IV) despite optimized 
standard therapy. It may also be considered in patients with HFrEF who are unable to tolerate an 
angiotensin-converting enzyme inhibitor (ACEI), Angiotensin II receptor blocker (ARB) or angiotensin 
receptor/neprilysin inhibitor (ARNI) (e.g. due to hyperkalemia or renal dysfunction). This combination has 
been demonstrated to improve symptoms and may reduce hospitalizations and provide mortality benefits in 


black patients, although data Is contlicting on this matter. It should be noted that the use of either nitrates or 
hydralazine alone is not associated with morbidity or mortality benefits. Frequent side effects of H-ISDN that 
limit its use include hypotension, flushing, headache and nausea. It is important to note that concomitant use 
of isosorbide dinitrate with sildenafil, vardenafil or tadalafil may cause severe hypotension and is 
contraindicated. 


Ivabradine is a second-line therapy considered for patients with HFrEF with a resting heart rate >70 bpm and 
normal sinus rhythm despite optimization of standard therapies. Ivabradine can also be considered for 
patients who are unable to tolerate beta-blockers. 


RATIONALE: 
Correct Answer: 
e Add hydralazine and isosorbide dinitrate - The combination of hydralazine and isosorbide dinitrate 


(H-ASDN) is recommended to be added to standard quadruple therapy in African-American patients 
with HFrEF and advanced symptoms (NYHA III-IV). 


Incorrect Answers: 


e Add furosemide - Furosemide is not associated with morbidity or mortality benefits, therefore 
another medication is more appropriate. 


+ Switch sacubitril/valsartan to ramipril - Angiotensin receptor/neprilysin inhibitor (ARNI) therapy has 
demonstrated superiority for reducing mortality and hospitalizations in patients with HFrEF compared 
to treatment with an angiotensin-converting enzyme inhibitor (ACEI). 


* Add ivabradine - Ivabradine is considered for patients with HFrEF with a resting heart rate >70 bpm 
and normal sinus rhythm despite optimization of standard therapies. 


TAKEAWAY/KEY POINTS: 


The combination of hydralazine and isosorbide dinitrate (H-ISDN) is recommended to be added on for 
African-American patients with HFrEF and advanced symptoms (NYHA III-IV) despite standard therapy. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi: 
https://doi.org/10.1016/).cjca.2021.01.017. 


The correct answer is: Add hydralazine and isosorbide dinitrate 
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